Agro-industrial wastes such as sugarcane bagasse, wheat bran, rice bran, corn cob and wheat straw are cheapest and abundantly available natural carbon sources. The present study was aimed to production of amylase and xylanase simultaneously using agro-industrial waste as the sole carbon source. Seven thermophilic strains of actinomycete were isolated from the mushroom compost. Among of these, strain designated MSC702 having high potential to utilize agro-industrial wastes for the production of amylase and xylanase. Strain MSC702 was identified as novel species of Streptomyces through morphological characterization and 16S rRNA gene sequence. Enzyme production was determined using 1% (w/v) of various agro-industrial waste in production medium containing (g/100mL): K 2 HPO 4 (0.1), (NH 4 ) 2 SO 4 (0.1), NaCl (0.1), MgSO 4 (0.1) at pH 7.0 after incubation of 48 h at 50°C. The amylase activity (373.89 IU/mL) and xylanase activity (30.15 IU/mL) was maximum in rice bran. The decreasing order of amylase and xylanase activity in different type of agro-industrial wastes were found rice bran (RB) > corn cob (CC) > wheat bran (WB) > wheat straw (WS) > sugarcane bagasse (SB) and rice bran (RB) > wheat bran (WB) > wheat straw (WS) > sugarcane bagasse (SB) > corn cob (CC), respectively. Mixed effect of different agroindustrial wastes was examined in different ratios. Enzyme yield of amylase and xylanase was ~1.3 and ~2.0 fold higher with RB: WB in 1:2 ratio.
INTRODUCTION
The continued development of biosustainable and In order to convert biomass to ethanol, the efficient utilization of both starch-derived and hemicellulose-derived carbohydrates is essential. At present, the dominant cost element in fermentative production of fuel ethanol is starch, though some fermentable starch and sucrose are easily obtainable from agricultural by-products such as sugarcane bagasse, wheat bran, rice bran, corn cob and wheat straw (12, 19, 36) . Expansion of this fermentation process towards utilization of low-value substrates such as agro-industrial wastes offers a great potential for reducing the production cost and increasing the use of ethanol as a fuel additive. The conventional method of starch and hemicellulose hydrolysis using acid has been replaced by processes using saccharifying enzymes of microbial origin (39).
The selection of a particular strain, however, remains a tedious task, particularly when commercially significant enzyme yields are required. Agro-industrial wastes are generally considered the best substrates for the solid state fermentation (SSF) processes (17) but in present study we utilized these in submerged fermentation (SmF). Since thermostability is a feature of most of the enzymes sold in bulk for industrial application, thermophilic microorganisms are of particular interest for the production of thermostable amylases and xylanases. This study was focused on the isolation and selection of particular strain having affinity to produce industrially valuable thermostable extracellular enzymes (amylase and xylanase) from the low cost carbon substrates to reduce the cost of enzyme production and make a better alternative for utilization of crop biomass (largest renewable reservoir of potentially fermentable carbohydrates) generated every year in million tones as "waste".
MATERIALS AND METHODS
All the media ingredients and chemicals were of analytical grade, procured from E-Merck, Hi-Media and Qualigen Chemicals, India, Ltd. All agro-industrial wastes (sugarcane bagasse, wheat bran, rice bran, corn cob and wheat straw) used as sole carbon source, were obtained from the local market, Kanpur, India. All the substrates prior to the use for enzyme production were oven dried at 65°C. Sugarcane bagasse, corn cob and wheat straw were powdered in a grinder to get 4-5 mm particle size while wheat bran and rice bran were used at mesh size 2-4 mm.
Sampling site and collection of samples
Our sampling site Kanpur is situated in India within Uttar 
Isolation and maintenance of isolates
Serial dilution method (42) was applied for isolation of thermophilic actinomycetes. They were isolated on M medium agar (25) 
Selection of working strain
Selection of working strain was done on the basis of their enzyme (amylase and xylanase) productivity on agro-industrial waste (wheat straw). Seven isolated strains of thermophilic actinomycetes were inoculated in M broth medium (25) contained 1% (w/v) wheat straw (WS). Highest enzyme (amylase and xylanase) producing strain was selected for further study.
To enhance the production of both enzymes, different other types of agro-industrial wastes (sugarcane bagasse (SB), wheat bran (WB), rice bran (RB) and corn cob (CC)), its combinations
(1:1 ratio) and ten combinations (0.5:0.5; 1:1; 1:2; 1:3; 1:4; 1:5; 2:1; 3:1; 4:1 and 5:1) of the rice bran and wheat bran were analyzed.
Inoculum preparation
The inoculum was prepared by adding 10 ml sterile distilled water into the 2-3 days old culture slant and a cell suspension was made with the help of a sterile loop. 1 ml of the cell suspension (1.9-2.2 x 10 8 CFU/ml) was used in 100 ml medium (250 mL Erlenmeyer) as the inoculum for subsequent fermentation. The number of viable spores in the inoculum was determined by the pour plate count technique.
Enzyme production in submerged fermentation (SmF)
Amylase and xylanase production in SmF was carried out using the basal medium containing (g/100mL) dipotassium 
RESULTS AND DISCUSSION
Thermophilic microorganisms have been proven as a potential source of bioactive compounds and richest source of secondary metabolites. They are the most economically and biotechnologically valuable microorganisms. However, the research on thermophilic actinomycetes from Indian peninsula is very scanty. In the present study we have demonstrated that our isolated strains of thermophilic actinomycetes having potential to produce extracellular enzymes (amylase and xylanase) simultaneously using agro-industrial waste as sole carbon source.
The increasing expansion of agro-industrial activity has led to the accumulation of a large quantity of lignocellulosic residues all over the world.
Isolation and screening of thermophilic actinomycetes
In the course of isolation and systematic screening of thermophilic actinomycetes, we have isolated seven thermophilic strains of actinomycetes. 10 -6 dilution was found to be most suitable for isolation of thermophilic actinomycetes from mushroom compost. Morphological and colony characteristics of isolates were described in Production of amylase and xylanase by Streptomyces sp.
MSC702
To check the agro-industrial wastes suitability for amylase and xylanase production by Streptomyces sp. MSC702, fermentation was done with the addition of 1 % (w/v) sugarcane bagasse (SB), wheat bran (WB), rice bran (RB) and corn cob (CC) separately in the production medium by replacing wheat straw (WS). The order of substrate suitability was RB > CC > WB > WS > SB and RB > WB > WS > SB > CC for amylase and xylanase production respectively (Table 2) . Table 2 To enhance the production of amylase and xylanase by Streptomyces sp. MSC702 different combinations (1:1 w/v) of other agro-industrial wastes with rice bran were analyzed in production medium (Fig. 1) . 
